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Patterns of paging medical interns during night
calls at two teaching hospitals

Richard Harvey, MD; Pamela G. Jarrett, MD, FRCPC; Kevork M. Peltekian, MD, FRCPC

Objective: To assess the patterns of paging medical interns during night calls.
Design: Descriptive study; diaries were used to log calls between 7 pm and 7 am for 1 week
in February 1991.
Setting: Two teaching hospitals in Halifax.
Participants: All 10 interns assigned to the 15 medical units and nurses from 3 representa-
tive medical units.
Main outcome measures: Number and nature of calls.
Results: The overall response rate was 90%. A total of 309 calls were logged by the interns
and 107 by the nurses. Each intern had 17 calls on average (range 6 to 33) per 12-hour pe-
riod. Of the calls 27% occurred after midnight, 25% disrupted sleeping, and 19% interrupted
direct patient contact. Overall, the most common reasons for paging interns were related to
prescribing of medications (42% of the calls), direct patient assessment (25%) and reporting
of laboratory results (18%). According to the nurses, there were no delays in the interns' re-
sponding to the pages, and 61% of the calls led to a new physician order.
Conclusions: Paging frequently interrupts interns during work and rest on night calls. As-
sessment of paging patterns may be useful in identifying specific interventions to reduce the
number of calls so that interns will have fewer interruptions during patient encounters and
more rest. The collection of data from nurses in a routine nursing audit may be useful for
evaluating the communication between interns and nurses and, indirectly, for assessing in-
terns' workload.

Objectif: Evaluer les tendances des appels destines aux internes en medecine au cours de la
nuit.
Conception : Etude descriptive; on a utilise des agendas pour inscrire les appels entre 19 h et
7 h pendant une semaine en fevrier 1991.
Contexte: Deux hopitaux d'enseignement de Halifax.
Participants: Les 10 internes affectes aux 15 services de medecine et des infirmieres de 3
services de medecine representatifs.
Principales mesures de resultats: Nombre et nature des appels.
Resultats: Le taux de reponse global s'est etabli 'a 90 %. Au total, les intemes ont enregistre
309 appels et les infirmieres, 107. Chaque interne a requ en moyenne 17 appels (ecart de 6 'a
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33) par periode de 12 heures: 27 % ont eu lieu apres minuit, 25 % ont interrompu le sommeil
des interesses et 19 % ont interrompu un contact direct avec un patient. Dans l'ensemble, les
raisons les plus frequentes des appels aux internes etaient lies 'a l'ordonnance de medica-
ments (42 % des appels), a l'examen direct d'un patient (25 %) et a la communication de r6-
sultats d'examens de laboratoire (18 %). Selon les infirmi&res, les internes n'ont pas tarde a
repondre aux appels et 61 % de ces appels ont entrain6 1'etablissement d'une nouvelle ordon-
nance par le medecin.
Conclusions: Les appels interrompent souvent les internes au travail et durant leurs periodes
de repos la nuit. L'evaluation des tendances des appels pourrait aider a trouver des moyens
de reduire le nombre des appels afin que les internes soient interrompus moins souvent pen-
dant leurs contacts avec les patients et puissent prendre davantage de repos. La collecte de
donnees aupres des infirmieres au cours d'une verification infirmiere de routine pourrait
aider 'a evaluer la communication entre les internes et les infirmieres et, indirectement, la
charge de travail des internes.

I nternship is physically and emotionally demanding.'2
The average work week ranges from 80 to 110 hours,
and of this as much as 36 to 48 hours are spent on

call. After completion of a regular 9-hour work day, the
intern remains in hospital for 15 hours on call for the
night and then works another 9 or 10 hours. This trans-
lates into 34 hours of consecutive duty in the hospital.

At night formal teaching and direct supervision are
sporadic.3 Hence, for the intern the main purpose of be-
ing on call at night is to provide emergent care to inpa-
tients. However, many other procedural, clerical and sit-
uational tasks are performed.45 Such "scutwork"6 in-
cludes doing write-ups for elective admissions to other
medical services after 5 pm, clarifying and renewing
other physicians' orders, and inserting or replacing intra-
venous cannulas for administration of fluids, blood prod-
ucts and medications.

Excessive workload and sleep deprivation cause
high stress levels and fatigue during internship.7 Paging
devices have been cited to contribute to this stress;' in
addition, they allow no specific breaks for sleeping, eat-
ing or attending to personal hygiene. Reducing the num-
ber of unnecessary pages and postponing nonurgent ones
could result in significantly fewer disruptions of patient
care and allow more rest for interns.'

The purpose of this study was to describe the patterns
of paging medical interns during night calls at two teach-
ing hospitals in Halifax affiliated with Dalhousie Univer-
sity: the Victoria General Hospital (VGH) and the Halifax
Infirmary site (HI) of the Camp Hill Medical Centre.

Methods

Setting

The VGH is an 800-bed hospital that provides
mainly tertiary care; 250 active-care beds are designated
for internal medicine. It is a major referral centre for
New Brunswick, Nova Scotia and Prince Edward Island.
The medical wards are divided into 12 nursing units.
The medical teams are oriented toward subspecialties.
Two interns are on call every night, and each intern is on
call every third or fourth night.

HI is a 300-bed hospital, with 100 beds designated
for internal medicine. It serves the city and county of
Halifax. The main medical wards are divided into three
nursing units. One intern is on call every night, and each
intern is on call every third night.

Night calls at the two hospitals last 15 hours and
start at 5 pm. This period is preceded and followed by a
regular day of work. Interns are the first ones to be
called for any problem related to inpatients. In the VGH
and the HI, unlike many other hospitals, interns neither
assess patients in the emergency department nor do the
write-up for admitting them to the hospital; this function
is the duty of the residents on night call.

The paging devices at the two hospitals display nu-
meric messages. Members of the code team also carry
voice-activated paging devices. Interns maintain tele-
phone contact with residents and attending physicians
concerning admissions, transfers and patients in unstable
condition. Laboratory results are usually relayed to the
nursing units rather than directly to the intern on night
call. Hence, most pages during night calls at the two
hospitals originate from the nursing units.

Data collection

In February 1991 we asked all 10 interns assigned
to the medical teams at the VGH and the HI to keep di-
aries of pages received each night from 7 pm to 7 am
over a 1-week period. This interval corresponded to the
12-hour night shift for nurses. Every time the interns
were paged they were to record the time, the nursing unit
from which the call originated, the reason for the page,
the action taken and a description of what they were do-
ing at the time of the page.

We also asked the nursing staff of three nursing
units (two at the VGH and one at the HI) to keep diaries
of all pages made to the interns on call for the same 12-
hour periods. These units were considered representative
of the 15 medical nursing units. The data collected in-
cluded the time when the page was initiated, the reason
for the page, the response time and the actions taken by
the intern on call. These actions were classified into
three categories: no action, new physician order or visit
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to the nursing unit. Since the aim of the study was to de-
scribe the paging patterns in the context of workload,
no attempt was made to assess the urgency or need for
paging.

All participating interns and nurses were aware of
the study design. We felt that the data collected by in-
terns and nurses would permit a more balanced assess-
ment of intern paging patterns. Furthermore, it would al-
low an assessment of the accuracy of interns' self-
reported diaries. The data-collection sheets for the nurs-
ing units were prepared by the nursing offices of each
hospital and carried out in the form of a nursing audit.
Audits are routinely conducted by nurses for assessment
of their workload, patient care, utilization review and
quality assurance.

Statistical analysis

We used the Mann-Whitney procedure and the X2
test to check for differences in data between the two hos-
pitals. To measure the degree of agreement between the
data collected by the interns and those collected by the
nurses we applied the kappa (K) statistic of Cohen'0 us-
ing SPSS software (SPSS/PC+ Studentware Plus; SPSS
Inc., Chicago, 1991). Only p values of less than 0.05
were considered significant.

Results

The 10 interns completed 18 (86%) of the 21 di-
aries expected. The nurses in the three nursing units
completed 20 (95%) of the 21 diaries expected. One in-
tern at the VGH did not complete her diary for one night
because she was too busy. The other diaries were miss-
ing either because of accidental misplacement or dam-
age. Of the pages recorded by the interns 35% originated
from the three nursing units participating in the study.

The data from the two hospitals are presented in

Table 1; no statistically significant difference could be
detected. During each 12-hour period a mean number of
17 (range 6 to 33) calls were received per intern. About
one third of the calls occurred after midnight. On aver-
age, each intern was paged 1.4 times per hour.

According to the interns' and nurses' diaries, pre-
scribing medications was the most frequent reason for
paging (Table 2). Often, the medications prescribed were
hypnotic drugs, non-narcotic analgesics, laxatives or
stool softeners. Less often, the treatments ordered in-
'cluded adjustments in the rate of intravenous heparin or
theophylline drips and in the dosage of insulin, potas-
sium supplements or warfarin. One quarter of the calls
were for assessments of patients with complaints or
changes in vital signs.

According to the nurses, there were no delays in the
interns' responding to the pages. Table 3 illustrates the
interns' actions in response to the calls, as reported by

Table 2: Reasons for paging the interns

Reason

Prescribing of medication
Patient assessment
Reporting of laboratory

results
Starting of intravenous

line or venipuncture
Death pronouncement
Resuscitation
Wrong number
Not recorded

Source;* no.
(and %/o) of calls

Interns' Nurses'
diaries diaries

138 (45) 38 (36)
75 (24) 27 (25)

51 (17) 22 (21)

25
4
2
2
12

(8) 15 (14)
(1) -

(1) -

(1) -

(4) 5 (5)
Total 309 107

*There were 18 diaries completed by interns and 20 diaries by nurses
(from three representative nursing units).
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Table 1: Pattern of paging medical interns during 1 week in two teaching
hospitals in Halifax*

Victoria General Halifax
Variable Hospital Infirmary

No. (and %) of calls during
the study period
From 7 pm to 12 am 181 (74) 46 (71)
From 12 am to 7 am 63 (26) 19 (29)
Total 244 65

No. (and %) of diaries completedt 12 (86) 6 (86)
No. of interns on call
per night 2 1

Mean no. (and range) of calls
per night per internt 20 (9-33) 11 (6-14)

*Only the interns diaries were used as the source of information.
tSeven interns in the Victoria General Hospital were asked to complete 14 diaries. and three in
the Halifax Infirmary were asked to complete 7 diaries.
tNo significant difference between the two hospitals.
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the interns and the nurses. Almost two thirds of the calls
resulted in new physician orders. The interns and nurses
reported that 18% and II % of the calls respectively re-
sulted in no action.

Of the calls 19% interrupted direct patient en-
counter. In one case, an intern was interrupted six times
during the assessment of a patient who had just been
transferred from another hospital. Twenty-five percent of
the calls disrupted sleeping. In addition, the calls inter-
rupted interns' direct and telephone communication with
nursing, pharmacy and laboratory staff regarding pa-
tients' conditions, medications and test results. Recre-
ation and reading constituted only 5% of the activities
interrupted by the pages.

After completing the data collection and prelimi-
nary analysis, we considered the potential for using the
nurses' data, collected in the form of routine nursing au-
dits, to estimate indirectly the interns' workload. We
compared the concordance between the interns' and
nurses' data recording. Two calls recorded in the interns'
diaries were not recorded in the nurses' diaries. Four
calls recorded in the nurses' diaries were missing from
the interns' diaries. There was strong agreement between
the nurses' and the interns' descriptions of the reasons
for paging the interns (K value 0.82; p < 0.0001). Like-
wise, there was strong agreement between their record-
ings regarding responses of the interns to the pages (K
value 0.62;p < 0.0001).

Discussion

Studies of house-staff workload have been con-
ducted with the use of time-based observations,4' self-
reported diaries during call periods"69 and post-call sur-
veys.29 In this study we used self-reported diaries but
supplemented them with collateral data from nurses col-
lected as part of a routine nursing audit. In previous
studies59 the accuracy of self-reported diaries by interns

["able 3. Action takern by thie ternm,, ri Q L) ., 7.
"he pages

was not scrutinized. Our study design allowed us to as-
sess the concordance of data recorded by the interns and
the nurses.

Although the interns participating in our study were
highly motivated, we think the concurrent collection of
data by nurses may have improved the thoroughness of
data recording by the interns. The paging patterns
recorded in the nurses' diaries correlated very well with
the patterns in the interns' diaries. This suggests that
nursing audits may be used to evaluate the communica-
tion between nurses and house staff, to identify problems
such as delays in interns' responding or excessive calls
for routine matters and to assess indirectly house-staff
workload.

The interns' and nurses' awareness of the study de-
sign may have led to bias because of an observation ef-
fect. The interns' response times, for example, may have
been faster than usual. More important, the frequency
with which the interns were paged may have been lower
than usual; this suggests that our estimates are conserva-
tive. Only one intern was unable to complete the data
sheet because she was too busy. Despite these limitations
the frequency with which the medical interns were
paged was within the II to 25 calls per night reported
from similar studies.49

Unlike in other studies we did not classify the pages
according to urgency and need. These are subjective and
situational, as shown previously.6 Instead, calls were
classified by the interns' responses. We felt that a classi-
fication based on action taken gave a better estimate for
workload. These type of data may still be used to im-
prove the communication between interns and nurses. In
fact, one study suggested joint, case-oriented confer-
ences to address appropriate indications for paging
house staff to improve communication and decision
making regarding patient care.9

Studies have shown that house staff on night call
spend little time on direct patient care or educational
activities.4' " In our study we noted that the patient-
physician encounters were frequently disrupted. Sleep
deprivation has also been cited as an important factor
causing fatigue during internship.7 In our study almost
one third of the calls occurred after midnight, and one
quarter interrupted the interns' sleep.

Our review of the reasons for paging allowed us to
identify specific ways to reduce the number of calls. The
proposed strategies include (a) weekly daytime review
and reordering of all medications, (b) consideration of
routine orders for insomnia and constipation at the time
of admission for all patients in each nursing unit, (c) en-
couragement of interns to visit regularly all nursing units
before midnight to reduce the number of calls after mid-
night and (d) use of anticoagulation protocols. Besides
decreasing the number of calls, anticoagulation protocols
improve patient care by avoiding delays in achieving
and maintaining adequate anticoagulation.'2

Other proposed strategies are directed to the hospi-
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tals: (a) availability of more personnel certified to per-
form venipuncture, to start intravenous cannulas and to
administer intravenous medications and (b) extension of
the hours for routine daytime services (e.g., electrocar-
diography by technicians) beyond 5 pm.

A particular situation was identified in the nursing
units that have adopted total patient care (each nurse ex-
clusively cares for a certain number of patients). Al-
though this approach individualizes patient care and al-
lows nurses to provide psychosocial as well as medical
interventions, it sometimes results in many calls, every
few minutes, from several nurses on one unit to the same
intern. This could be remedied if all the problems requir-
ing paging of the intern were pooled.

The current health care system puts excessive de-
mands on interns. This is mainly due to more severe
illnesses necessitating greater hour-to-hour attention,
shorter patient stays, more demanding medical technol-
ogy and more complex therapies.'3 The cuts in the num-
ber of postgraduate training positions and the increased
workload has led postgraduate training programs to eval-
uate the balance between service and education.'4"5 One
potential area to reduce intern workload and improve the
balance between service and education is during night
calls.'6 Our describing the pattern of paging medical in-
terns at night allowed us to identify specific strategies to
reduce the number of calls, which may result in fewer
disruptions of patient care and more rest for the interns.
Evaluation of interventions in this area is an important
area for further study.

We thank the interns and nurses who participated in this study
for keeping accurate diaries. We also thank Mary Hope, RN,
BSc, MPA(HSA), vice-president of nursing, Camp Hill Med-
ical Centre, and Marlene Grantham, RN, MSc(A), CHE, spe-
cial assistant to the president and chief executive office of
Victoria General Hospital, for their initiative and recognition
of the special working relationship between nurses and house
staff, and Dr. Jean D. Gray, associate dean of postgraduate
medical education, Dalhousie University, for her continuing
support of our endeavour.
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